Expression of TBX2 promotes anchorage-independent growth and survival in the p53-negative SW13 adrenocortical carcinoma.
The transcriptional regulator TBX2 is genetically amplified in several cancers and has, in addition, important roles in development. In carcinogenesis, TBX2 regulates the cell cycle by suppressing the expression of cyclin-dependent kinase (CDK) inhibitors and destabilizes p53 by suppressing expression of ARF. In embryogenesis, however, TBX2 appears to act independently of the cell cycle or p53 and is regulated by growth factors. Tumorigenic functions of TBX2 that are independent of p53 or cell cycle regulation remain poorly understood. Here we used SW13 carcinoma cells which express inactive p53 and have no detectable p16 or p21 CDK-inhibitors as a model to study these functions. Expression of TBX2 in SW13 cells had no effect on the cell cycle but promoted anchorage-independence and increased resistance to apoptotic stimuli including UV-irradiation, the cytotoxic drug doxorubicin and lethal endoplasmic-reticulum stress. This is a cell type-dependent effect as TBX2 overexpression in PANC1 pancreatic cancer cells which are p53-negative has no effect on colony formation or survival after irradiation. Mechanistically, in SW13 cells, TBX2 overexpression strongly reduced the activation of caspase 3, 8 and 9 following UV-irradiation but without altering the expression of the corresponding procaspases. There were, however, dramatic and specific decreases in the expression of procaspases 1 and 4. The expression of the inhibitor of apoptosis, cIAP2/BIRC3, increased in TBX2-overexpressing cells. TBX2 was upregulated in a PI3K-dependent manner by growth factors that are tumorigenic for SW13. Inhibition of Akt phosphorylation abrogates upregulation of TBX2 by FGF-4. Our findings identify TBX2 as a cell type-dependent survival factor under a p53-negative background, and are indicative of a potentially wider role for TBX2 in carcinogenesis than hitherto described.